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ON THE APPLICATION OF MANOEL WURZEL AND POTATOES TO THE 
MANUFACTURE OF SUGAR AND SPIRITS.* 

The work before us contains the latest compilation of French discore- 
ries and improvements in this interesting manufacture, and some of the 
details have been already embodied in the last English editions of works 
on the art of distillation ; much, however, that is peculiarly important 
to the agricultural interest has not yet been, presented to its notice, 
either in review or translation. To these points I am chiefly desirous 
to draw public attention. 

In the first vol. of the Edinburgh Agricultural Journal, may be seen 
some valuable details of the cost and profits of the production of beet- 
root sugar in France, together with the encouraging facts (given in evi- 
dence by M, Dubrunfaut before the committee for inquiring into the state 
of French manufactures and commerce,) that one half the sugar now used 
in France is home made, and that 4920 tons were manufactured there 
from the beet-root (mangel wurzel) in 1828. There is no reason why 
we should continue insensible to such a successful example of profitably 
varying- the shape of our produce, in markets exhibiting the height of 
competition in com, cattle, wool and potatoes. 

Since Dr. Lettsomf introduced this admirable root from Germany, in 
1776, British industry and ingenuity have only rendered it available in the 
feeding of cattle ; while our scientific neighbours have made it subser- 
vient also to the production of two valuable commercial articles, sugar 
and spirit. M. Dubrunfaut's work is devoted to the consideration of the 
various profitable sources of the latter commodity, and beet-root stands 
high on the list, although affording the distillery nothing but the refiise 
of the sugar bakery. 

",Beft-root sugar is liable, like all other vegetable proilucts, tp the casualities of 
cultivation. Every year is not equally favourable to its production, but an intelli- 
gent and scientific manufacturer alvifays finds means to retrieve his difficulties and 
8void loss. Thus for example, in an unfavourable year, the sugar maker whose 
expenses would scarcely be repaid by the small quantity of marketable sugar he 
could extract from the plant, has a valuable resource in distillation. 

" In all cases, the opportunity of distilling spirit from the beet is a circumstance 
tavourable to the cultivator, and we think it may be useful to develope, in detail, 
the best method of proceeding. 

" The choice of the beet-root, whether we propose to obtain sugar or spirit, is 
not of less consequence in one case than in the other. There is a crowd of varie- 
ties distinguished by the colour of their rind, and of their flesh. The kinds pre- 
Vn^ *" "^ white, the yellow, and those that are white within, and red without, 
whatever be the colour of the roots, it is essential to choose an appropriate soil, to 
manure it weU, and to avoid sowing the seed of degenerate plants. Experience has 
proved that the mottled or variegated species (fa betterave panachie) is the least 
productive, and should always be rejected. 

* Beview of Dubrunfaut's Traite complet de tart de la Distillation, &c. 2 vols. 
"•^"is- By E. B. Stephens, Chemical Assistant to the Royal Dijblin Society. 
.1. ' jv*'y — ■* 'kis the Doctor I. Lettsom of whom we have somewhere heard or read 

'M following t„^ ~»i„^ ._!_—.„ . 



"• 'ollovring tart cockney ep^ram: 



When patients sad to me apply, 

I physicks — bleeds and sweats 'em 

If after that they choose to die 

What's that to me — /Xe(( 'cm. 

Ed. 
o2 
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« The beet-root delights in a mixed soil, that is to say, in one that is neither too 
argillaceous, calcareous, or sandy. It should not be shifting, or liable to excesses 
of wet or droogbt. It thrives very well with straw manure, and that of sheep 
folded on the gronnd. The seed is generally sown in April, and the harvest is com- 
menced in October or end of September, according to the climate. The soils of 
the north and the centre of France appear to be more favourable to this cttbure, 
than those of the south." 

A happy principle of compensation appears to prevail throughont tlie 
various climates oi our globe : pulpy £ruit$ ripen best in the tropics, — 
the cerelea tribes contain most nutritive matter in the turning tempe- 
rate latitudes, while roots and tubers come to perfection in the cold, moist 
soils of northern regions where com ripens with difficulty, and tbe 
" vine and fig tree " are unknown. It is folly admitted, by intelligent 
travellers, that Great Britain and Ireland possess climates much more 
congenial to the habitudes of the beet-root than that of France. In the 
County Kilkenny, at the confluence of the Nore and Barrow, near New 
Ross, where tide irrigation is available, the mangel wurzel (var. of Beta 
Cicla, with red rind, and streaked flesh red and white,} produces in 
field drill culture, roots weighing from 19 to 261bs. each. 

Mr. D. continues: — " The crop beiitg pulled, the leaves are cat off at the otA, 
and left on the ground, while the roots are stored near the qwt, so as to be sheltend 
Irom the ensuing frosts ; in huts for example, or in pits, dug &om four to five 
feet deep, and carefully covered with earth, to the depth of a foot or eighteen 
inohei.'' 

In Ireland the fitrmer finds it worth his while to pull th« oat^r spread- 
ing leaves continually during the progress of the j^iants, to afibrd ligW 
and air to the roots, as well as space for weeding, horse-hoeing, and 
tmlanding the drills. These leaves yield a great weight of sustenance 
to cattle during the season, in which three p'uUings are frequently 
obtained. Milch cows are particularly benefitted by them. Thelut 
crop of leaves is still more easily gathered, and never, with us, " left 
on tt»e ground." 

" The roots are taken up firom time to time as they ore wanted, and submitted 
to the action of Obedel's rasping machine.* They are by this operation nduced to 
a finely divided pulp, which is placed on the endkes cloth of the cylindricai V*' 
(Formerly described) to extract the juice; or better stiU, it is pat in sadm of coarM 
linen, and submitted in a heap to the action of « strong scraw press. A hydnul''^ 
press is prefeiable, as being most forcible, but ethers will give a quaatity tiS jWfe 
proportioned to their power. With a good cylindrical pres^ 70 f<r. ci. of j"*" 
can be obtained from the rough beet-root; but to ensure this fnodact, it is neeeseaiy 
to moisten the residual pulp, and submit it to a second preseure. Witk tiw hydraulic 
and screw presses, asinjle expression (without neistening Had nynseing,) ^o** 
65, 70, and even 80 per ct. of juice, accovding to the power of tiw anBdiiiie, x^ 
Uie ^^ly more Or less aqueous of tiai» root. 

'■ This juiee then, (suppouog that it need not be we^cened by m«islening ^ 
pulp,) will inark from 5° to 9° on Basme's areometre (lOSS^ t* 106d° tpec^ gr*- 
vity,'i according to the season and the species of beet. It cootaiiii^ liice tdbat of theceM, 
two sorts of sugar, liquid and concrete : that is to say, a crystallizable substance, 
and melasses. It coutaias also water, fermentable snd eztzactire matters, anoagst 
which b always fcmnd a peculiar substance that ^v«s the beet sagar its acerb tasW> 
and its distingxdshing property of stowing the braath. lattafuer ia gargt) ft does 
not ■emtireltj lose ttdb qutuity atter culinary operatiimsr— akhei»h it is thea ^^ 
slightly perceptible." 

I have tasted specimens of American maple sugar (unrefined) that 
created a similar sensation when taken into the nouth. It appears to 

♦ Constructed by M. Obedel, of ClHUII«t,««Er]>vi9 ; Tnhie iWHtma. A tmnested con* srn»* 
with saw-teeth, rMps the rootsas it revolves. It is worked by two horses, and wUl reduce mij 
hours from 7 to 8000 kilopmnnes of beet-roots. (From 7 to 8 tons nearly, A IcUosTaninie i« *"" 
lbs. aTourdnpois, lOOOUh. are I9cwt. aqts. Stitas.) 
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depend on & latent aroma, which requires » c«rtain degree of hemt and 
moisture for its development. It is also to be recognized in the peenliar 
sharp taste of the French spirit from beet-root previous to rectification' 
There are, hovever, at present in the Laboratoiy of the Royal Dnblin 
Society, samples of beet-sugar refined and coarse,— the latter sold as low 
i» six cents tor the retail in Paris, quite £re« from all disagreeable pecu- 
liarities. 

" The expressed liquid carries its leaven tiong with it, and speedily undeijfoes the 
vinous fermentatioiL 

« On good grotind, from 80 to 100,000 pounds weight (38J to 48J tons) of 
Iteet-root can be raised per hectare (2 acres 1 r. 3Sp. Britisli). In Uiis case it does 
not stand die farmer in more than from 5 to 6 francs (4s. 2d. to5«.)roreach 1000 lb. 
(9 cwt. 2 qre. 15 lbs. ttvc&r.) taking into account all the expenses of culture. 1000 
lbs. of beet-root will, in a good year, and with good machinery, give 700 lbs. of juice 
marking 9° on Baum^ and producing, after being diluted to 5° and fermented, 30 
litres (6 gals. 5 pints inp. ) of spirit of good quality, at 19" of Gartier's scale. (93S*> 
specific gravity, or British proof.) 

" I am not aware that beet-root has ever been cultivated wholly for distillation. 
There is little of it used by the distiller, except in the shape of melasses produced by 
the extraction of its sugar. It is fbnnd more advantageous to separate all the crys- 
tallizable sugar first : the fresh juice is only fermented in seasons unfavourable to its 
lonnation, when a profitable quantity cannot be obtained. IMstiUation then affords 
a happy means of retrieving the earoense incurred. But it may be seen from the 
'^cts given above, that distillation alone will afford a profitable return to a fanner 
who may not have means to establish a sugar manufactory. 

" This system of distillation is yet in its infancy ; — tlie consequences are Ukely to 
be the production of immense wealth to the nation, and we cannot spread too widely 
the knowledge that may tend to diffuse its benefits. — Vol I. p. 90, 95. 

In France, M. Dubitmfent iufbnns us the nelasses of beetHTOot oaly 
finds a Tent in distiliatJon. 

" Its unpleasant taste renders it unsaleable, for it cannot be used like the melasats 
or treacle of the cane sugar refineries. The only difference between the • rough 
sugars of the beet and the caoe, lies in their aroma, for when refined, they ar« iden- 
tical." 

The WHght «f the re£ned beet Bi^;ar is somethiii^ less than fQtat of 
the cuie, Inilk tor bulk. It is a general 'Opinion that its etweefbemag 
power is greater, weight for weight ; btrt that unless very .wieU nfinm), 
It wfll not keep so long. 

" The beet mehsaes carries With it all Ae flavour of the root, and it Jbappens k*- 
quently that it has a strong saline taste froa the sakpeti^ which the beet-MMta 
f^atein ia qaawtlty. Although this mdasses appears less sweet to the taste 
Umb thai of ^ <Bae, yet it is mack U> be fireferred for the quantity eS wpiat 
» produeea. The fiavear of the latter it is true, bears littie cesemUaaix to tiutt 

'^'^ ^ ^ "^ preaeiTM Us pecuUar character ; but it is qgreeride te drink, and 
faahe with catain jpiecaatjans iiiended with the rumtof the^eloues." 

As M. Dnhrun&ut's philanthropy does not extend to « " ££fh8i0n of 
tue benefits* of these precautions, it would ^pear that the tinsiness of 
wmteration is already a profitable otje with our iieigU>oui% ^uM^h 

*™ system of distillation is yet in its infancy." 

>*« -diecavcrjr «f an efiectud plan to pneveat a «<HaBHUutf being 
PMsoned at the {ileagore of indrndoate, is yet a desideratum in dviBza- 
•^B : the Feactions «rf law, re%ioB, mendity and puMie opinion «« 
*u feand powetlese >to ^veat the sapUstacatioii -of a neaessuy «f life, 
**«» its pnujtice pats sane per cent, into fte *♦ wine dodior's" pocket. 

' The foUowiagprofaBB for inducing a good fermentation in this melasses, I owe 
^ ny ^iend M. 'Oafler, beet si^ar vaker and distilW at Don^nies, near 
1^^- This enUgfatened manubcturer diatUls all bis own melasses, and has been 
U1 ^. ^ eapeaneaia tap a .laumkdee t£ &e igiSBt *ivaatages of operating in Ae 
JoUowmg manner, -ore 
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" He blends 100 litres, (22 gals, 0^ pt. ImpL) in a wooden.vesgel with lOOlitrn 
of boiling water. When the entire is well' mixed, he covers it ap, and leaves it at 
rest for twelve hours. Then he throws in 200 litres of boiling water, mixes 
all anew, and leavee it at rest for twelve hours more. At this period ha sets tbe 
fermentation a going, by diluting the mixture with water, either hot or cold ; 
by which means he regulates the temperature at pleasure, and reduces the gravity to 
5"^or 6° of Baum£, (lOSflo or 1042° spec, grav.) 

" He thus obtains from 100 litres of melassea, 20OO to 2400 litres of well fer- 
mented wort, which produce 80 litres, (17 gals. 5 pts. Imp.) of spirit a^ 19° on 
Cartier's scale, (935o spr. gr. or British proof) 

■* Tills quantity differs from that stated in various works. .M. Chaptal mentions 
ill his excellent treatise on the sugar of beet-roots, published in 1821, that the same 
quantity of melasses produced him but 1 5 litres of spirit at 22o, which is equivaleiit to 
18 litres, (3 gals. 7| pts.) at 19°. M. Matthew de Dombasle on the coutrary 
assures us that he has constantly drawn 100 litres of spirit at 19°. 

" How shall we reconcile such discordant results ? I think it can be explained 
by admitting the probability tliat M. Cbaptal bad drained his melasses better, 
which rendered them less productive in the distillation ; and that M. de Dombasle 
always operated on melasses less despoiled of t^eir sugar, and with clearer views of 
the nature of the process. 

" This mode of proceeding has the advantage of allowing the employment of the 
hot wash, or spent pot-ale in diluting the melasses, which economises fuel, and 
accelerates the fermentation. M. Cafier has also frequently found it beneficial to 
add to his vat, from five to seven kilogrammes, (11 to 15^ lb. Av.) of mixed cotn, 
for 100 litres of melasses. This mixture, composed of one malt and four lye, 
crushed, renders the fermentation more vigorous and complete. 

" I proceed to state an astonisliing product of spirit, that M. de Dombasle drew 
from the melasses of beet-root. It is published in the second edition of an excellent 
work on beet sugar. Here follow some extracts. They will suffice to make known 
the peculiarities of his method. 

" I suppose," said he, " that the fermentation is set agoing in a vat of 56 hectoiitres 
capacity, (1102 imp. gals.) The dose of flour for the leaven* will be 80 livres, 
(86§' lb. Av.) and that of sulphuric acid, 10 kilogrammes, (22J lb. Av.) 
Over night, a leaven is prepared of 40 livres (43^ lb. Av.) of flour, that is to say, 
half of Uie entire. In the morning, the vat is one-third filled with water, and s 
quantity of melasses is thrown in, sufficient to make this water mark 7° on Saume 
(spec. grav. 1050°.) They commence by throwing a little boiliiu; water on the 
melasses, and agitating the mixture briskly. When this is com'pletely blended, 
(a work of time and labour) more water, (hot or cold) is supplied, till the vat is one- 
third full of dilute melasses of the above spec. grav. and about 27° R. (^ 
to 9SP Fahr. ) 5 kilogrammes of the acid is then thrown in and blended ; finally, the 
leaven is added, and the whole thoroughly mixed and covered up. The fer- 
mentation ought to establish itself speedily, and at the end of some honrs the liqnid 
should be entirely covered with froth. 

" Next day, the second charge is added, a leaven of 20 litres of flour having been 
prepared over night : the melasses is diluted with hot or cold water in a vesMl 
apart, as before ; it is then put into the vat, and luke-warm water is added to keep 
up the temperature to the same height as that of the first batch. The half of tne 
remaining acid is now added and well stirred into the mass, then the leaven, 
and the whole is again carefully mixed. 

« The day following, the third charge is prepared in the same manner, employiUS 
the remainder of the flour and the acid, and keeping the vat carefully covered in tbe 
intervab of stirring, &c. 

• To make tlus leaven, rye floor is taken, (not crushed, but grotuMl fine) without separatiog tnP 
bran, and wetted with cold water as if making a griddle oike. Melasses is then added to it, in ^ 
proportion of afonrth of the weight of the flour employed; afterwards boiling water is t*?''°^j, ^1 
jittJe by little, and stirred contmually, till it all arrives at the consistency of a semi-fluid, t*: !r 
iouiai«) and at the temperature of 20O to 25° R. (77= to 88J° Fahr.) It is now mixed w|t»; 
little brewer's barm ; the vessel is then covered up in a place where the tempentore is *^*'j^ar 
R. Atthe end of an hour, the fermentation ought to be established : if not, it shoold receive "^.^ 
quantity of barm. When the leaven is properly prepared it will puiF up grefttly, and "'^f •! in 
be employed when its ferment is at the nignest, .and tiefnre it becomes soar. Commonly, » |° 
the best state for use about twelve hours after it has been made. This learenis machpreferabie 
tbebakers* sour leaven cake, Uapateaigrie.) Wheaten flonr may be employed instead of r^e in 
formation, and honey instead of melasses. It has not like barm, the inconvenience ^' ^*^'?^f \rf d 
taste to the alcoholic product, when employed in excess. Neither is an over-dose to be morn '^L , 
In an economical view, for it is finally trwiaformed into spirit; but a defideacy is decidedly hurtmi 
M it impedes the fermentation. 
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■* If this opemtion is well conducted, the fermentation ie not intenmpted by the 
tecoad and third charges ; on the contrary, it gains increased energy : tlie agitation 
produced is heard at a great distance, and does not diminish till the fermentation 
approaches its termination, which onght to take place on the second or third day 
after the last charge. 

" It is known that the vat is ready for distillation, when the froth fall% and 
the movement of fermentation ceases. The liquid then ought to mark 1" to S" on 
the areometre, (1006° to 1013° spec, grar.) If it marks above, this indicates that 
the fermentation is not complete* bat there is nothing gained by waiting ; from the 
instant that the signs of the termination of the fermentation appear, all the effort? 
that can be made to renew it are useless. In general when it does not begin well, 
it languishes slowly for five or six days, or even beyond. In this case it is advisable 
to wait its own time of termination, for I have observed, that it becomes impossible 
to apply a remedy. This bad fermentation is always the result of some mistake 
committed at the commeuc^ment of the operation, supposing that good materials 
were employed. 

,. ". ^l**", the vinous fermentation is over, a kind of effervescence goes on in the 
uijuid, which inexperienced persons might take for its continuance, but this is only 
the commencement of the acetous fermentation, and it is dangerous to mistake 
It. The character of this second fermentation is very opponte to that of the first : 
It manifests itself by larger bubbles which burst as they come to the surface with a 
motion different from that produced by the vinous action. By attentively observing 
the progress of two or three vats at work, the difference will easily be distinguished. 
The taste is likewise useful to indicate the progress of the process. The sweet- 
ness diminbhes as the fermentation advances, and when it is ended, this b replaced 
by a vinous one, and a remarkable bitterness, observable in every well conducted 
process, but unaccompanied by any acidulous taste, notwithstanding the presence of 
sulphuric acid. It b an extraordinary fact, that the wort in which acid b employed, 
's round after fermentation to be less acidulous than that in which no acid is used. 
It would appear that the acid b decomposed, or enters into a new combination 
*" '"•[SJ. ^^ '°'"' ""^ bitter substance (om^e tmd acerbe) which the taste detects. 

" When the vinous fermentation b ended, the wort ought to be dbtilled as 
speedily as possible. 

" By thb method M. de Dombasle assures us, that he constantly obtains from 
mehisses, an equal volume of good spirit at 19«. {British proof .) 

" ^^^ employment of sulphuric acid in the enormous dose of 10 kils. for SO Hects. 
at T> seems contradictory to the principles of the vinous fermentation in which the 
ff**"*!* of acids is always injurious. But it appears that the sulphuric acid b not in 
a free state in the liquid, for it forms a bitter compound. It b possible that thb com- 
bination is the sulphate of lime, in which case the phenomenon may be explained 
without difficulty. The beet-root juice is always treated with an excess of lime ui 
"* preparation of sugar : we know that-lime b very soluble in saccharine solutions : 
?Y* '""'w also that it. is injurious to the progress of vinous fermentation. Thus, 
, "'' ^^ combines with the lime, in M. de Dombasle's process, the utility of its em- 
ployment may be satisfactorily explained. It is to be regretted, that M. de Dom- 

le has not made some conclusive experiments on this point, as the statements 
e nas already made, evince great care and admirable habits of observation." 

I he manufacture of spirit from potatoes is also carried on in France 
^pon a larg^ scale ; and the following calculations and directions for ob- 
Huning it are worthy of notice. 

/<u P" *" "erage, a hectare of land.yields 440 hectolitres, or 36,200 kilogrammes 
t«»* tonsi 12J cwt. Av.) counting the hectolitre, (22 Gals. 0.264 pints Impl.) at 80 
til J""**' ^'^^ •'*• ■**•) ^' i-equ'i-es for seed, the 16th of thb quantity ; and 
■»« then remains clear produce 33000 kilogrammes, (32 Urns, 9^ cwt. Av.) 

1 he quantity of starch in the numerous species of potatoes, varies froml2 to 25 

l^r ceuL The remainder b water, and a portion of fibre which varies from four to 

jji J*' M?" '' °f "** weight of the tubercles according to the species. But as this 

J • retains a quantity of starch, we may reckon that the poorest potatoes 

n«un at least 14 to 15 per cent, of their weight of starch, and the richeet 27 to 28 
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" The speeiee yielding most gtaroli ought to l>« chosen for distillation, for it produces 
m^At Spirit ; and it is well known that the expense of manufacture is the ssaae, 
whether the potato be rich or po<H-." 

M. i)ubrunfe«t here introduces a table of the quantity of starch in 47 
varieties of the potato, analysed by Vanqnelin. Unfortunately the names of 
potatoes are so local and arbitrary, that any attempt at a translation 
of these, would be of little service. Even with us, one species is known 
by different appellations in different counties. I select four varieties 
that I believe are Eng^lish. 



Kamtt. EJttemal cohttr. Tnternai enlour. per ct. of Starch. 

Champion. ... ... Pinkish. Yellow. 15.9 

OxnoWe Yellowish white. Yellow. 22.8 

Kidney. ... ... Greenish yellow. Greenish yellow. 16.4 

Virfet Violet. Yellow. 17.6 



Several chemists have analysed potatoes, and published various 
results. Parmentier obtained between 8 and 3 oz. of starch from a 
pound Av. of the root ; Phillips in his work on cultivated v^etaWef, 
states that 2^ oz. can be procured ; Einloif obtained from 7680 parts of 
potatoes, 1153 of starch, and the late Mr. Higgins, (in a series of experi- 
ments made in the laboratory of the Royal Dublin Society, May 1822,) 
found that apple potatoes grated with the skin on, furnished 5 parts of 
starch from 34 of the root, and that cup potatoes similarly treated, 
yielded 5 of sttuch from 32 ; shewing that 3 parts of apple potatoes are 
in this respect equivalent to 4 of the cup variety. 

" The period most favourable for distillation, is from October (the time of their 
harrest,) to March, wliMi they begin to bud. GerminatioB has a serions egect on 
tltsir quality; it diminishes the proportion of starch, and conseqaently that of the 
alcohol it wotild produce. The frosts also which set in during the months that the 
distillation is in progress, have an injurious effect on the potatoes exposed to their 
influence. They oi^ht to be preserved in places where the thennoineter never 
descends to Ze«n R. (32° Fahr. ) Pits are the tnoet proper fw this purpose, for the 
temperature is nearly Constant winter and summer, at 10 R. (54° to 55« Fair.) 

" There exist two methods to predispose tlie potato to ferment, and convert 
its starch into sugar ; one by malted barley, the other by sulpliuric acid. 

" JVocess/ar inducing /ermentation in potatoes hy taab. 

" This method, although practised in town distilleries, is more generally ad<^>ted in 
the country, on account o( its intisiate conaectioB with the fattening of cattle. 

" It is composed of three distinct operations : 6rst, boiling ; second, crushii^ ; third, 
maceration. We shall describe these three operations with the variations they are 
htMe to h practice. 

" The Srst means employed in the origin of the -distillation of potatoes abont the 
year 1770, consisted in submitting them to the action of boiling water, as in the 
ordinary mode of cooking; and for this purpose, a boiler was used of from 3 to 4 
fceetoittres, (66 to 88 Impl. gals. ) capacity ; bnt the difficulty of withdrawiog the 
J)ot»toes from Uae boiletj, and the expense of fad that this process rendered necessary, 
Jcamsed it soon to be abandoned, and replaced by that of boiling by «team. 

" This ftiode produces the same results, «Bd effects a considerable sB-vwg «f fiirf 
and manipulation." 

Here M. Dubrunfaut gives 'pktes and descaiptioas of the utensils 
tjsed in France for cookiitig potatoes. Steam is introduced ifrom a boiler of 
the ordinary constructioiri, into a wooden tub lined with copper or lead, 
capable of containing 1024 kilogrammes of pdta:toes, (19 cwt, 3 qr. 17 lb.) 
but only charged with 900 kils. (17 cwt. 2 qr. 231b.) as they swell in the 
operation. Every hour in this vessel 900 kils. can be boiled, which are 
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immediately let fall into a washing tub, placed beneath. The fuel con- 
sumed amounts to 7 centimes (3^.) of charcoal for each 900 kils. potatoes. 
The charcoal costs 6 centimes (irf.) the kilogramme, (2^ lb. Av.) The 
whole apparatus is so cheap and simple, that he recommends the use of a 
made of a mixture of clay and horse dang, to stop the chinks where 
steam might issue. 

When the potatoes are boiled, they are passed through cylindrical 
rollers constructed on the sinaple principle of our malt-bruisers ; M. D*- 
recommends that the speed of the rollers should be very unequal ; one 
turning twice as fast as the other. This operation reduces them to the 
state of coarse pulp, and they are then ready to undergo the process of 
maceration with malt. 

" Suppose that it is wished to operate on a quantity that will yield on maceration 
12 hectolitres (264 gals. 3 pts. Imp. ) of fermentable pulp. The produce of 40() 
kilognunmes (7 cwt. 2 qrs. 14 lbs.) of potatoes boiled and crushed, is thrown into 
a vat of at least 13 hectolitres capacity. To this is added about 25 kil. (6b iiw.) 
of malt, and a quantity of warm or cold water," ( M. D*- does not say what quantity,) 
" sufficient to establish in the vat a temperature of 30° to 35« R. ( 100<> to 1 1 1° Fah.) 
as in the steeping of com ; the mixture is then worked with a rake, and afterwards 
left at rest during a quarter or half an hour. Then, whilst one or two men stir 
the pulp incessantly, boiling water is thrown in, till the temperature of the mass is 
between 50* and 55° R. (145« and 156"» Fah.) It is again left to macerate quietly 
for two or three hours, after which a final quantity of water is added, sufficient to 
increase the mixture to the bulk of 12 hectolitres, and bring it to the temperature 
of 20° to 25° R. (77° to 88^9 F.) About a litre (1} pt. Imp.) of good barm is 
then stirred in, and the fermentation begins in a few ho«rs, 

" In this maceration, as well as in that of com, the saccharizing effect of th* malt is 
almost imperceptible m its actJon. The pulp, on being left at rest, presents on its 
surface, only a small quantity of a sweetish liquid, indicating that all th« starch is 
not changed into sugar. The cause is to be found in the insufficient action of the 
steam on the potato during the boiling process; the starch requires to be in complete 
chemical contact with the malt, ere it can become perfectly liquified and saccha- 
riied ; hut the pulpy envelope, and granular crystalline state of the starch interfere 
Biaterifdly to prevent its complete solution and conversion to sugsir ; such for in- 
stance, as takes place in the maceration of rice with malt. This saccharine change, 
however, is effected in the easuing fermentation, at a lower heat, hut with a loss 
of time. It keeps pace in fact, with the fermentation throughout its continuance. 

" This process, «mple as it is, has all the inconveniencies attaching to the distil- 
lation of sohds {p&tts). It has been long a desideratum to remove its imperfections 
without innovstioBe destructive of its simplicity and economy. The modifications 
that I now propose, Imve been submitted this year to the Society of Agriculture 
at Paris, in the memoir which it has honoured Avith its priic. 

" The proposed improvements can be effected in two methods; one consists in 
isolating -the starch, and then acting on it by malt ; in the other, this separation is 
unnecessary, and ih« potatoes are operated on as they come from the rasping ma- 
chine." 

As the details of these interesting processes are, like all valuable 
practical recipes, som^ichat minute, ti^y must be resery«d for a suo- 
ceeding number. It is gratifying to ©bserve that scieatific men are, of 
late years, writing in a more exact and workmanlike style :— a mode of 
communicsrtion that those concerned in arts or iaanu&ctur«e caii alone 
fully appreciate the value of. M. Dubrunfeut scarcely allows the most 
triviri circuaistaiice to escape him that «hould be noticed for ,the advan- 
tageous pursuance of the processes he treats of. Artists and manufac- 
*«rers who have had occasion to sedc for practical details in worlds yra- 
fe^sing to be Ewcyclopsedias in their way, generally end their researches 
'^^^ * «ettled conviction of the uselessoess of seeking in books for in- 
lomtattos of a natwe to aid them in their ordina;^^ avocations. 



